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Introduction
A granulocytic sarcoma (GS) is an extramedullary 
myeloid tumor first described by Burns in 1811.1 
The tumor has also been referred to by a variety of 
names including myeloblastoma, chloroleukemia, 
and chloroma. The latter two designations indicate 
the green color of the gross tumor, secondary to 
the presence of myeloperoxidase within the cells.2 
GS has a rare occurrence, with an estimated inci-
dence of 5% of myeloid leukemias in adults and 
13% in children.3 It occurs most commonly in bone, 
periosteum, soft tissues, lymph nodes, and skin, 
but can occur virtually anywhere.4
In the oral cavity, a GS is rare; only 33 cases 
have been described to date in the English litera-
ture (Table 1). Among these, most cases were as-
sociated with acute myeloid leukemia (AML). Oral 
GS usually presents as a localized mass located in 
the jaw bones, gingiva, palate, tongue, and buccal 
mucosa.1,9,10,15,18,20−25,27−35 Almost all patients had 
GS in the jaw bones; only two patients had it in 
their cheeks. Oral leukemic infiltrates may also 
present as diffuse gingival enlargements and oral 
swelling, which make the differential diagnosis of 
oral GS more difficult. Because of the low inci-
dence of involvement and the difficulty differenti-
ating it, we present a case of a right buccal GS 
after chemotherapy for AML.
Case presentation
Case history
A 56-year-old male was diagnosed with AML and re-
ceived chemotherapy. He came to our outpatient 
department for help in June 2006 with the chief 
A granulocytic sarcoma (GS) is an extramedullary myeloid tumor which can occur in 
multiple sites around the body. GS rarely occurs in the oral cavity, and most cases 
are found in pediatric patients. In this report, we describe the case of a 56-year-
old male who suffered from right buccal swelling for 1 week. Facial computed tom-
ography revealed a low-density mass over the right buccal area. He was also a 
victim of acute myeloid leukemia; he had received chemotherapy and experienced 
remission 6 months later. An intraoral biopsy was performed and proved the mass 
to be a GS. He was referred to the oncology department for radiotherapy and 
chemotherapy. We report on this particular case because of its unusual clinical and 
histologic presence and its occurrence in a patient with a history of acute myeloid 
leukemia.
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complaint of right buccal swelling over the last 
2 weeks. Tracing back his past medical history, he 
had had a dry cough and shortness of breath for 1 
month, but he had paid no attention to those until 
he had a tarry stool and severe dyspnea. He was 
sent to our emergency room for further evalua-
tion, and a bone marrow biopsy diagnosed AML 
(subtype M2) in January 2006. He subsequently re-
ceived induction and consolidation chemotherapy. 
Unfortunately, his right buccal area progressively 
swelled with tenderness beginning in June 2006. A 
physical examination showed a firm, painful mass 
over his right buccal area extending to the infra-
temporal area. Facial asymmetry was found, and 
right submandibular lymphadenopathy was signifi-
cantly palpable (Fig. 1). An open mouth limitation 
of a 25-mm maximum interincisal distance was noted. 
An intraoral examination showed that there was 
no odontogenic infection source regardless of per-
cussion or palpation. Furthermore, no mucosal ul-
ceration was found. Panoramic film revealed no 
radiolucent or radiopaque lesion on the jaw bones 
except for tooth 16 which had chronic periodontal 
disease with alveolar bone destruction. Aspiration 
was performed and revealed a solid mass without 
purulent discharge. A complete blood count re-
vealed a white blood cell count of 4.6 × 109/L with-
out blast cells, hemoglobin of 14.3 g/dL, and a 
platelet count of 128 × 109/L. A computed tomo-
graphic scan was taken and revealed a low-density 
mass occupying the right buccal mucosa (Fig. 2). 
Under the impression that the patient had a buccal 
Table 1. Intraoral granulocytic sarcoma patients
Author Year Age (yr) Sex Location Malignancy Outcome
Wiernik and Serpick5 1970 35 F Cheek R AML D 10 mo
Brook et al.6 1974 8 M Maxilla R AML NR NR
Neiman et al.7 1981 NR NR Palate soft NR NR NR
Hansen et al.8 1982 83 F Maxilla R AML NR NR
Conran et al.9 1982 23 F Mandible R NR S 16 mo
Takagi et al.10 1983 25 F Mandible L AML NR NR
Reichart et al.11 1984 35 F Mandible R APML D 8 mo
Castella et al.12 1984 89 F Palate hard NR D 2 mo
Timmis et al.13 1986 52 M Mandible L LL D 13 d
Welch et al.14 1986 3 F Maxilla L NR D 42 mo
Ficarra et al.15 1987 67 F Maxilla L AML D 36 mo
Saleh et al.16 1987 62 F Mandible  AML-M7 D NR
Barker and Sloan17 1988 4 F Maxilla L MML D 48 mo
Rodriguez et al.18 1990 56 M Mandible L AML D NR 
Cho et al.19 1990 3 M Mandible R APML S 12 mo
Eisenberg et al.20 1991 33 M Maxilla, mandible, R AMML S 12 mo
Stack and Ridley21 1994 70 M Mandible R CML D 1 mo
Tuset et al.22 1995 NR NR Mandible R AML-M7 D NR 
Tong et al.23 2000 76 F Maxilla R AML D 17 mo
Tomas Carmona et al.24 2000 60 F Mandible R CML NR NR
Lee et al.25 2001 43 F Maxilla L NR S NR
Jordan et al.1 2002 62 F Mandible MML D 10 mo
Amin et al.26 2002 58 M Hard palate AML-M0 D 1 mo
Asna et al.27 2003 NR NR Tongue  AML NR NR
Sood et al.4 2003 27 M Parotid AML NR NR
Stoopler et al.28 2004 50 M Cheek AML NR NR
Colella et al.29 2005 62 F Maxilla AML D 1 mo
Goteri et al.30 2006 84 F Hard palate Not developed S 7 mo
Yinjun et al.31 2006 44 F Maxilla, R Not developed S NR
Yoon et al.32 2006 63 M Maxilla Not developed D 4 mo
Xie et al.33 2007 32 F Maxilla, mandible, L CML S 6 mo
Srinivasan et al.34 2008 77 M Lip AML D 7 mo
Kim et al.35 2009 4 F Mandible L AML S 4 mo
Present case 2009 56 M Cheek AML-M2 D 11 mo
F = female; R = right; AML = acute myeloid leukemia; D = died of disease; M = male; NR = not recorded; S = survived; L = left; 
APML = acute promyelocytic leukemia; LL = lymphoid leukemia; AML-M7 = acute myeloid leukemia—megakaryoblastic; MML = 
myelomonocytic leukemia; CML = chronic myeloid leukemia; AML-M0 = acute myeloid leukemia—undifferentiated; AML-M2 = acute 
myeloid leukemia—myeloblastic with maturation.
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tumor with infection, a biopsy was performed under 
general anesthesia and a frozen section revealed 
cellular infiltration, suggesting a malignancy.
Histopathology
Microscopic examination of the oral tissue showed 
a diffuse monotonous infiltrate of medium-sized or 
large neoplastic cells. The tumor cells had round to 
oval or irregularly folded vesicular nuclei with fine 
chromatin. The cytoplasm was pale and eosinophilic 
with fine granularity (Figs. 3A and 3B). Immuno-
histochemically, the neoplastic cells were positive 
for CD43 (Fig. 3C) but negative for CD3, CD20, and 
CD15. Immunostaining for myeloperoxidase was 
positive (Fig. 3D). The histologic features along with 
the immunoprofile led to a diagnosis of GS.
Treatment
The right buccal lesion of this patient was treated 
with chemotherapy (ara-C, idarubicin) and local 
radiotherapy (3900 cGy). After localized radiother-
apy was given to the tumor mass, the lesion gradu-
ally diminished. The buccal swelling regressed after 
seven sessions of chemotherapy. In January 2007, 
his peripheral blood count showed a drop in the 
number of white blood cells and platelets. The re-
sults prompted him to get further chemotherapy. 
Unfortunately, neutropenia and thrombocytopenia 
still persisted, causing a spiking fever and general 
weakness. The patient was unresponsive to treat-
ment and died of widespread disease 11 months 
later.
Discussion
GS is a localized, solid, extramedullary myeloid 
tumor that is often associated with malignant he-
matopoietic disease. GS occurs in 2−14% of pa-
tients with AML. Among patients diagnosed with 
GS, 87% subsequently develop AML in a mean time 
period of 10.5 months.36 Stack et al.21 also showed 
that most GS patients had no previous history of 
associated myeloid disease; however, evidence of 
acute leukemia subsequently emerged in an aver-
age period of 10 months. When there are no signs 
of malignancy (primary GS), the differential di-
agnosis should include benign tumors as well as 
granulomatous epulis, pyogenic granuloma, and 
peripheral giant granuloma.37 GS cannot be readily 
distinguished by means of hematoxylin and eosin 
staining alone.25 A definitive diagnosis of GS can be 
established by both immunostaining and a histo-
logic study. Auer bodies (crystalline, rod-like, az-
urophilic intracytoplasmic structures representing 
clumped primary lysosomal granules of myeloid 
cell precursors) are considered to be a consistent 
marker of myeloid cells.24 Immunohistochemical 
staining of GS is usually positive for myeloperoxi-
dase and CD43. In addition, Lee et al.25 found that 
magnetic resonance imaging is helpful for diagnos-
ing GS with its lower signal intensity lesions on 
both the T1- and T2-weighted images.
GS is difficult to diagnose from its clinical pat-
tern. Rapid swelling of the buccal space also indi-
cates an infectious process. Laboratory data can 
help rule out cellulitis or some pathogenic mi-
crobes. In the present case, even though computed 
tomography revealed a tumor-like lesion, acute 
cellulitis of the buccal space still could not be 
Fig. 1 Clinical photograph showing firm swelling of the 
right buccal area and facial asymmetry.
Fig. 2 Computed tomography revealing a low-density 
mass occupying the right buccal mucosa (arrow). The 
lesion shows homogenous enhancement.
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completely ruled out. A malignant tumor was sus-
pected until easy bleeding and a green-colored 
tumor were found. It is hard to diagnose GS be-
cause of the extremely few cases which have pre-
sented in the oral cavity.
Thirty-four cases (including the present case) 
of intraoral GS have been reported and are listed 
in Table 1. It occurs more often in women. The age 
predilection ranges are wide (mean age, 46.8 years; 
range, 3−89 years). The most commonly involved 
locations in the oral cavity are the maxilla and 
mandible (24/34, 70.6%). Other sites included the 
cheek, tongue, parotid, hard palate, soft palate, 
and lip. Since the survival rate is only 30.8% (8/26), 
the prognosis is poor; the survival rate of a primary 
GS (2/4, 50.0%) seems higher than GS associated 
with malignancy (4/18, 22.2%). However, the out-
comes of eight patients and the associated ma-
lignancies of five patients were not described. 
Follow-up times ranged from 15 days to 48 months. 
Most GS patients were diagnosed with a known my-
eloproliferative disorder, of which more than half 
were AML (19/25). Among them, only four cases 
were primary GS patients. Tuset et al.22 found that 
GS in a patient with AML did not affect the prog-
nosis. But with non-leukemic patients or those 
with chronic myeloid leukemia, a poor prognosis 
was indicated. Our study cannot delineate a clear 
difference between these two groups, because 
many articles did not describe final outcomes. 
Rodriguez et al.18 recommended treating GS with 
chemotherapy applied with a protocol similar to 
that used for AML. Xie et al.33 presented a case of 
intraoral GS associated with the complete remis-
sion of CML after treatment with imatinib mesylate 
(Gleevec; Novartis, Basel, Switzerland). In our 
case, boost radiotherapy was suggested to control 
the local tumor. This was also used in other 
studies.3,9,10,15,19,20,25,30
In conclusion, although oral GS is a rare malig-
nancy, it must be considered when an AML patient 
has buccal swelling without an infectious source. 
GS is difficult to diagnose clinically. Its acute onset 
is usually confused with facial cellulitis or another 
A B
DC
CD43 (+) × 100 MPO (+) × 100
HE × 100 HE × 400
Fig. 3 (A, B) Tumor cells growing in a sheet-like pattern and showing irregular nuclear contours with vesicular chro-
matin in low- and high-power fields (A: hematoxylin and eosin, 100×; B: hematoxylin and eosin, 400×). Cells showed 
immunoreactivity for (C) CD43 and (D) myeloperoxidase.
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infectious disease. Specific immunohistochemistry, 
magnetic resonance imaging, or an associated ma-
lignancy is helpful for the differential diagnosis. 
Even though the prognosis is poor, it is strictly re-
lated to a correct diagnosis and prompt treatment.
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